A 96-well dot-blot assay for carbohydrate sulfotransferases.
Here we describe an efficient dot-blot assay for high-throughput screening of two enzymes, heparan sulfate N-deacetylase/N-sulfotransferase (NDST-1) and high-endothelial cell GlcNAc-6-sulfotransferase (HEC-GlcNAc-6-ST). The assay proceeds by transfer of 35S-labeled sulfate from [35S]-3(')-phosphoadenosine-5(')-phosphosulfate (PAPS) to the free amino groups of de-N-sulfated heparin (NDST-1), or the 6-hydroxyl groups of N-acetylglucosamine residues linked to a polyacrylamide scaffold (HEC-GlcNAc-6-ST). The 35S-labeled products are then captured on an appropriate membrane, taking advantage of their polymeric architecture. In one step, 35S-labeled by-products are then eluted from the membrane, leaving spatially separated 35S-labeled product "dots" for subsequent quantification. This assay allows for direct product detection on the membrane, obviating excessive washing and elution steps endemic to other assays. The assay was validated by measuring K(M) values for PAPS and K(I) values for PAP, the product of sulfuryl transfer. The assay method should be useful for inhibitor screens for both enzymes. In addition, the general assay architecture should be readily applicable to high-throughput screens of other carbohydrate sulfotransferases.